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i. 

2. 



This report is the international preliminary examination report, established by this International Preliminary Examining Authority 
under Article .35 and transmitted to the applicant according to Article ?6. 



This REPORT consists of a total of 



8 



sheets, including this cover sheet. 



This report is also accompanied by ANNbXHS. comprising: 

a. ^ {si'iit to the applicant ami In the International Bureau) a total of 3.3 



sheets, as follows: 




□ 



sheets of the description, claims and/or drawings which hive been amended and ore the hasis for this report and/or 
sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 oi the Administrative 
Instructions). 

sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes beyond 
the disclosure in the international application as filed, as indicated in item 4 of Box No. 1 and the Supplemental 
Box. 



b [ 1 ( sent w tfte '«tenKri«JHfl/ Bureau only) a total of (indicate type and number of electronic carriert>)) 



. containing a sequence listing and/or tables 

related thereto, in computer readable form only, as indicated in the Supplemental Box Relating to Sequence Listing (see 
Section 802 of the Administrative Instructions). 



This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
eitations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Box No. II 
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Box No. Ill 
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Box No. IV 




Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 
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Box No. VIII 



Date of submission of the demand 


Date of completion of this report 


Name and mailing address of the IPRA/KP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (January 2004) 



INTERNATIONAL PRELIMINARY RRPORT ON PATENTABILITY 



International application No. 

PCT/EP2004/010615 



Box No. I 



Basis of the report 



2. 



With regard to the language, this rqwrt is based on the international application in the language in which it nvus filed, unless otherwise 
indicated under this itrni. 

□ This report is based on translations from the original language into the following language m - 
which is the language of a translation furnished for the purposes of: 

□ international search(Rule 12.3 and 23.1(b)) 

|_ I publication of the international application (Rule 12.4) 

interna tjonal preliminary examination (Rule 55.2 and/or 55.3) 

With regard 1o the dements of the international application, this report is based on (replacement sheets which have beat furnished to the 
receiving Office in response to an invitation under Article U ore referred to in this as "originally filed ' and are not annexed to 

this report): 

I | the international application as originally filed/furnished 




the description: 
pages 1, 2,5-21 



as originally filed/furnished 



pages* 3, 3a, 4 




pages'" 



the claims: 



26.07.2005 with 
received by this Authority on telefax 



received by this Authority on 



nos. 



nos. 



nos. 



nos. 



as originally filed/furnished 



1-40 



as amended (together with any statement) under Article 19 

26.07.2005 with 
reeci ved by this Authority on telefax 

received by this Authority on 



13 



the drawings: 

sheets 1/2,2/2 



as originally tiled/furnished 



sheets* 



sheets* 



received by this Authority on 
received by this Authority on 



□ a sequence listing and/or any related tablet s) - see Supplemental Box Relating to Sequence Listing. 

I 1 The amendments have resulted in the cancellation of: 

the description, pages w 

the claims, nos. 

the drawings, sheets/ligs _ 

the sequence listing f specijy): __ 

any tablets) related to sequence listing {specify}. m 



□ This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, since 
they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

□ the description, pages ._. 

the claims, nos. , - 

I I the drawings, sheets/figs . 

t he seq ue nee listing (specify): .. , _.. 

1 I any tahle(s) related to sequence listing (specify): 



* 



If item 4 applies, some or all of those, sheets max be marked "superseded. 
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International application No. 

PCT/EP2004/010615 



Box No. IV Luck of unity of invention 




[ [ | in response to the invitation to restrict or pay additional fees the applicant has: 
[ [ restricted the claims. 
j | paid additional fees. 
| J paid additional fees under protest. 
[ | neither restricted the daims nor paid additional fees. 

2. I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1. not to invite 

the applicant to restrict or pay additional fees. 

3. This Authority considers that the requiamcnt of unity of invention in accordance with Rules 1 3. 1. 1 3.2 and 1 3.3 is: 
| | complied with. 

not complied with for the following reasons: 

The present application doer, not meet the requirement of unity 
of invention pursuant to PCT Rules 13.1, 13.2 and 13.3. 

The subject matter of independent claims 1, 10, 21, 28 and 40 of 
various categories do not fulfill the unity of invention 
combination conditions stipulated in the PCT Guidelines 
PCT/GL/ISPE/1 (11 March 2004) Chapters 10, 10-12 and 10.13. The 
method according to claim 1 is, in fact, not particularly well 
adapted to producing the spherical semiconductor component in 
claim 10, since the substrate core in claim 1 does not 
necessarily consist of soda lime glass, nor the back contact 
layer necessarily of molybdenum. The same applies to the method 
according to claim 21 and the solar cell according to claim 28, 
since here too, the spherical semiconductor components do not 
seem to correspond to the spherical semiconductor components 
according to claim 10 (again, the soda lime glass and the 
molybdenum back contact layer are not mentioned) . Therefore, 
there is no unity of invention between the solar cell according 
to claim 28 and the photovoltaic module according to claim 40 on 
one hand, and the spherical semiconductor components according 
to claim 10 for producing a solar cell, on the other. 



4. Consequently, this report has been established in respect of the following parts of the international application: 
[3 "11 parts- 

□ the parts relating to claims Nos. m , 
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International application No. 

PCT/EP2004/010615 


Box No . v Reasoned statement under Article 35<2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement ^ 



1. Statement 

Novelty (N I 



CUm 1-40 
Claims 



Inventive step {IS ) 



Claims 1-40 
Claims 



Industrial applicability (I A) <'iaims 1-4 0 

Claims 



YES 
NO 

YLS 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

1.) This report makes reference to the following 
documents: 



Dl: 



D2: 



D3: 



EP-A-940860 (NAKATA JOSUKE) 8 September 
1999 

US-A-5 578 503 (PROBST VOLKER ET AL) 26 

« 

November 1996 

US-A-4 17 3 4 94 (JOHNSON ELWIN L ET AL) 6 
November 197 9 



2.) The present application meets the requirements 
of PCT Article 33(2) and (3) because the subject 
matter of independent claim 1 is novel and 
inventive . 

Dl is regarded as the prior art closest to the 
subject matter of claim 1. It discloses a method for 
producing a spherical semiconductor component for 
use in a solar cell, involving the following steps: 

a) applying a conductive back contact layer to a 
spherical substrate core, and 

b) applying a CuInSe 2 layer to said conductive back 
contact layer (see Dl; paragraphs 11, 12 and 77). 
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International application No. 

PCT/EP2004/010615 



Reasoned statement under Arlide 35(2) with recant to novelty, Inventive step or industrial applicability; 
citations ami explanations supporting such statement 



Therefore, the subject matter of claim 1 differs 
from the method known from Dl in that the deposition 
of the CulnSe* (CuInS*) compound semiconductor layer 
is precisely defined in Dl (deposition of a first Cu 
and a second In precursor layer and conversion of 
the precursor layers with sulfur and/or selenium to 
form a CuInSea (CuInS 2 ) compound semiconductor 



layer) . 



D2 discloses a method for producing a I-I1I-VI 
compound semiconductor layer wherein individual 
layers of the elements copper, iridium or gallium, 
and sulfur or selenium are applied to a flat 
substrate and then heated rapidly in order to 
convert the layers (see D2, claim 1) . 

* 

The production method according to claim 1 differs 
from the deposition method according to D2 in that 
the conversion takes place in a melt of the 
conversion element Se or S or in hydrogen compounds 
of the conversion element Se or S, after a first Cu 
and a second In precursor layer are deposited. 

This type of conversion is therefore novel and is 
not obvious from D2 to a person skilled in the art. 
Therefore, an obvious combination of the teachings 
of Dl and D2 is excluded. 

Consequently, the subject matter of claim 1 is 
regarded as novel and inventive (PCT Article 33(2) 

and (3) ) . 
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Reasoned statement under Article 35(2) wilh regard to novelty, inventive step or industrial applicability; 
eilal ions and explanations supporting Mich statement 



3.) Claims 2-9 are dependent on claim 1 and 
therefore likewise meet the PCT requirements for 
novelty and inventive step. 



4.) The present application meets the requirements 
of PCT Article 33(2) and (3), because the subject 
matter of claim 10 is novel and inventive. 



Dl is regarded as the prior art closest to claim 10. 
It discloses a spherical semiconductor component for 
use in solar cells, the semiconductor component 
having a spherical substrate core coated with a 
conductive back contact layer and a CuInSe* compound 
semiconductor layer (see Dl; paragraphs 11, 12 and 
77) • 



Therefore, the subject matter of claim 10 differs 
from the semiconductor component known from Dl in 
that the substrate core is made of soda lime glass 
and the back contact layer of molybdenum. 



Xhese special features of the semiconductor 
component according to claim 10 are not known from 
the cited prior art* Although soda lime glass 
substrates and molybdenum electrodes for CuInSe^ 
solar cells are known to a person skilled in the 
art, they are not known for a spherical component, 
but rather as a large, flat component. 

Therefore, the subject matter of claim 10 is 
regarded as novel and inventive (PCT Article 33(2) 
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Reasoned statement under Article 35(2) with regard lo novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 



and (3) ) . 



5. ) Claims 11-20 are dependent on claim 10 and 
therefore likewise meet the PCT requirements for 
novelty and inventive step. 

6, ) The present application meets the requirements 
of PCT Article 33(2) and (3), because the subject 
matter of independent claims 21 and 28 is novel and 
inventive. D3 discloses a method for producing a 
solar cell with spherical semiconductor components, 
involving the following steps: 

a) introducing several spherical semiconductor 
components into a glass sheet, the semiconductor 
components protruding from the surface of the glass 
sheet, at least on one side thereof; 

b) removal of parts of the semiconductor components 
on one side of the glass sheet; 

c) applying a back contact layer to the side of the 
glass sheet on which parts of the semiconductor 
components have been removed; 

d) applying a front contact layer to the side of the 
glass sheet on which no parts of the semiconductor 
components have been removed (see D3, figures 4-11; 
column 3, lines 63-column 6, line 47) . 

Therefore, the subject matter of claim 21 differs 
from the method known from D3 in that the spherical 
semiconductor components are made of a substrate 
core coated with at least one conductive back 
contact layer and a I-III-VI compound semiconductor 
layer, and that the parts of the semiconductor 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



components are removed in such a manner that one 
surface of the conductive back contact layer of the 
semiconductor components is exposed. 



These special features of the method according to 
claim 21 are not known from the cited prior art* 
They are not obvious to a person skilled in the art 
either, because the special structure of the 
spherical I-III-VI compound semiconductor components 
with the conductive back contact layer, is not known. 

Therefore, the subject matter of claim 21 is 
regarded as novel and inventive (PCT Article 33(2) 
and (3) . 

Using a similar line of reasoning, the subject 
matter of claim 28 (solar cell from the method 
according to claim 21) is likewise regarded as novel 
and inventive (PCT Article 33(2) and (3)). 

* 

7. ) Claims 22-27 and 29-39 are dependent on claims 
21 and 28, respectively, and therefore likewise meet 
the PCT requirements for novelty and inventive step. 

8. ) The photovoltaic module in claim 40 has solar 
cells according to claims 28 to 39 and is therefore 
regarded as novel and inventive (PCT Article 33(2) 
and (3) ) . 

9. ) The subject matter of claims 1-40 meets the 
requirements of PCT Article 33(4) because it is 
industrially applicable. 
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